Introduction
Diabetes mellitus, a chronic disease characterized by hyperglycemia, is becoming increasingly common in most countries worldwide. 1 The total number of people with diabetes is projected to rise from 285 million to 438 million by 2030. 2 Diabetes has been recognized as a significant public health problem in Nepal, with the reported urban prevalence of diabetes at ~15% among people aged $20 years and 19% among people aged $40 years. 3 Diabetes is also reported as the third highest prevalent noncommunicable disease in hospitals in Nepal after chronic obstructive pulmonary diseases and cardiovascular diseases.
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The chronic nature of the disease and the associated complications make the management of diabetes complex. While diet, exercise, and education are the foundation of any type 2 diabetes (T2D) treatment program, a wide array of oral hypoglycemic agents (OHAs) and/or insulin are available for diabetes management. 5 Individualization of both glycemic targets and therapies is considered ideal and recommended for effective management of diabetes. 5 Although treatment varies between patients, diabetes treatment is usually started with diet modification and exercise. OHAs, particularly metformin, are started as first-line therapy, followed by other oral agents and insulin. However, whether or not patients are kept on medications, effective lifestyle management is still important.
Poor adherence or suboptimal use of available treatments, including adherence to lifestyle recommendations, may lead to inadequate blood glucose level control. 6 It is thought that individuals' beliefs and perceptions influence how people interpret information, which in turn impacts their experiences and guides their behavior. 7 Perceptions and beliefs about treatment can thus have an influence on patients' behavior toward recommended treatment options. Additionally, beliefs and perceptions can be influenced, and are often shaped, by sociocultural context. 8 Social, psychological, and culturally mediated health beliefs can pose challenges to effective diabetes management. 9, 10 Racial/ethnic differences in patients' concerns related to diabetes medications have also been documented. 11 The sociocultural construct, traditions, and the ideologies of the people of Nepal are complex and unique. It has been reported that perceptions of illness causation in Nepal vary from individual carelessness to supernatural causes to blaming unseen malign forces. 12 For example, some people in Nepal perceive diseases such as HIV/AIDS and leprosy as a result of bad karma, curse, or sin. 13, 14 Similarly, unique treatment and healing traditions are practiced in Nepal and can range from the practice of Ayurveda to faith-healers to "Western" medicines. 15 For instance, treatment methods used in Nepal for the fainting episodes during epilepsy vary from treatment methods used by traditional healers, such as sprinkling treated water over the forehead [jhar phuk], herbal medicine, casting a spell, smelling dirty clothes and shoes, to the use of modern anticonvulsant treatments. 16 Nepalese health and treatment beliefs, therefore, can be based on biomedical, natural, supernatural, or combination of different categories. 12, 15 The health and treatment beliefs of Nepalese patients with T2D remain largely unexplored. Understanding patients' own values and beliefs about diabetes treatment along with their treatment preferences can provide some insights into patients' likely medication-taking behavior and into the factors to be considered while prescribing treatments to achieve better adherence. To address this gap in the literature, this paper aims to shed light on the perceptions, attitudes, and beliefs about diabetes treatment options of Nepalese patients with T2D and investigates if the perceptions differ between Nepalese participants living in Australia and Nepal.
Methods
Ethical clearance for the conduct of the broader research project, which aimed to explore diabetes management in Nepalese patients with T2D, was obtained from the Human Research Ethics Committee at the University of Sydney in Australia and from the Nepal Health Research Council Ethical Review Board in Kathmandu, Nepal.
Participant selection and recruitment process
Adult ($18 years of age) Nepalese patients with T2D on at least one antidiabetic medication were recruited for interview in Sydney and in Kathmandu. For the purpose of recruitment in Sydney, "Nepalese" was defined as "any person who was born in Nepal or whose one or both parents were born in Nepal". The sample qualifying under the above definition could be in Australia on a temporary or permanent basis.
The participants in Sydney were recruited through advertisements in print (Nepalese newspapers), Facebook and Gumtree, advertisements placed in selected grocery shops and restaurants, word of mouth, and snowballing. 17 Similarly, the recruitment process in Kathmandu involved advertisements in pharmacies and medical centers within traveling distance of Kathmandu, word of mouth, and snowballing.
Data collection and analysis
In-depth, face-to-face (semistructured) interviews were conducted with the participants. Each participant provided a written informed consent to participate in the study, before the interview. Data collection continued until the repetition and redundancy in the data in each cohort was evident; in other words, interviews were conducted to ensure "data saturation" 18 was reached in each country. Eighteen participants in Sydney and 30 in Kathmandu were interviewed. The interviews were based on an interview protocol developed to investigate patients' experiences with diabetes and to explore their overall diabetes management and factors that influenced antidiabetic medication taking. The protocol was tested for face and content validity 19 with a sample of researchers and potential participants (data not included in the final analysis) prior to commencing the study. The broad themes explored during the interviews are presented in Table 1 . This paper only presents the findings on the perceptions of, and attitudes to, treatment options for diabetes.
All interviews were conducted by SS, a Nepali pharmacist and researcher, in Nepali language, and were audio-recorded with the written permission of all participants. The duration of the interviews was approximately 1 hour. The interviews were transcribed verbatim and thematically analyzed. The first three transcripts were translated into English and independently analyzed by SS and PA. Consensus was reached regarding themes, after which the remaining interviews were analyzed by SS; a constant comparison approach was used throughout the analysis process to compare the data. Field notes taken after each interview were also assessed and analyzed. Data analysis revealed that there were no significant differences in participants' perceptions of treatments for diabetes between the two countries. Therefore, the findings from the interviews conducted in both countries have been grouped together and the differences reported where applicable.
Results
Participants' demographics
A total of 48 participants were interviewed ( Table 2 ). Out of 18 participants interviewed in Sydney, 12 were first-generation migrants and six were visiting parents. The median age of the participants was 55.5 years and majority were male (n=30; 62.5%). The median duration of diagnosis was 7.7 years. At the time of interview, 46 patients were taking OHAs, and six were using insulin, with or without OHAs. None of the participants in Australia were using insulin at the time of interviews. The perceptions of treatment modalities for diabetes have been reported under the themes outlined in Table 3 .
Perceptions of treatments for diabetes
Overall, treatments employed by Nepalese participants for diabetes ranged from standard methods of diabetes treatment, which included alterations in lifestyle practices (diet and exercise) and using conventional prescribed medications (OHAs and insulin), to the use of alternative practices, such as using traditional medications (ayurvedic/herbal medicines/herbs), home remedies, or other alternative methods. Particularly at the initial phases of diagnosis and treatment, most participants preferred to use alternative methods and lifestyle modifications rather than prescribed antidiabetic medications.
Perceptions of first-line treatment methods (lifestyle practices and OhAs)
Despite initial hesitation to start medications (OHAs), most had faith in the ability of conventional medications to manage hyperglycemia. Opinions about the effectiveness of lifestyle methods and medications differed. For example, while some perceived exercise or diet or medication as the most effective measure for diabetes control, others perceived the decrease in blood glucose as a cumulative effect of the three. A few who experienced a more obvious improvement in blood glucose level with exercise and diet felt the two were more important than medications. Overall, participants preferred to adopt lifestyle modifications rather than the medications for diabetes.
initial perceptions A majority of the participants interviewed in Australia and Nepal reported their initial hesitation to start antidiabetic medications. The general fear and reluctance toward using conventional antidiabetic medications was associated with participants' beliefs that a more "natural" way of treatment was a better strategy for diabetes management and that conventional medications could have long-term negative effects on the body. A majority also perceived that once started, conventional medications could not be stopped. The perceived beliefs about harm from conventional medications and about "natural" being safe, were derived from preconceived ideas prevalent in Nepalese society, especially in the villages:
In villages, it's like this […] that when you take 'English' medicines, it will harm this, it will harm that! A lot of people Participants also actively resisted any type of therapy escalation -an increase in the dose, increase in the number of medications, or having to use insulin; and hoped for de-escalation.
implementation and beliefs Participants' experiences with, and increased understanding about, diabetes made most of them appreciate the need for antidiabetic medications. Most expressed faith in the medications they were taking and said they believed that medications were effective in controlling hyperglycemia. Some considered medications to be essential to live and/or to avoid complications arising from diabetes. Hence, despite reservations, participants accepted the need for medications. A few specifically acknowledged that they experienced symptoms or an increase in blood glucose level if they missed their antidiabetic medication dose and hence were firm believers of the importance of their medications. Adapting to and implementing the medications was not perceived to be difficult, by most.
A few believed that taking a medication was the only choice they had, as "there are no other means available" (N030, 64/M). A few said they trusted their doctors and their recommendations and hence trusted the medications they prescribed. While most reported faith in their medications, some were uncertain about the impact of medications in diabetes control, and appeared confused as to why their blood glucose levels did not come down despite regular medication taking. A few still perceived "natural" way as a better treatment method, despite being on medications, and regretted having initiated medications, as now they believed, they cannot discontinue. A participant in Australia, who reported that her blood glucose level mostly stayed at the higher side of the normal range, appeared unconvinced that the antidiabetic medication prescribed for her was necessary; she felt the doctor did not want to take a risk by keeping her without medication. Medication was perceived by some to "weaken" the body, and a few participants felt that an adequate amount of food was essential to help the body "balance" the effect of medications. On the other hand, a few perceived being on medications provided one the freedom to be "less-careful" with diet.
Perceptions of insulin use
Negative emotions were mostly associated with the possibility of insulin requirement for diabetes management. Participants were, in general, reluctant to incorporate insulin into their antidiabetic regimen. The thought that one might require insulin created panic. In addition to the concern about the inconvenience of "injecting everyday", participants considered insulin as being the "last option" and wanted to avoid it as much as possible. Insulin was understood as a remedy when nothing else worked. Additionally, people perceived that closer control and greater cautiousness would be required with insulin therapy; for example, participants perceived a stricter schedule was required for timing of food intake and insulin injections. Participants who were on OHAs expressed their concern about the possible need for insulin. They did not want insulin as part of therapy and would avoid it if possible. The transition from oral medications to insulin therapy brought back the reluctance and fear patients had at the start, when they were told to initiate medications (the OHAs). Insulin was also reported, by a few participants in Nepal, to burden and worry the family members or the carers involved.
But for my family, "he will be in pain while injecting […] Now this has to be done daily, injected". There was also mention of the "secrecy" surrounding insulin use. Diabetes was considered a "big" issue, and people preferred keeping silent about using insulin for diabetes.
In villages diabetes is considered a big issue! Let's say, people don't think that "diabetes is normal, it's like this".
Because of that they don't talk a lot about diabetes. And about insulin they prefer not to talk at all. In villages no one says that he is using insulin. (N005, 47Y/M) Participants considered using insulin in front of other people as inconvenient, and stated that people sometimes associated needles, and injection use with illicit drug use. This negative perception of, and stigma associated with, insulin use was perceived as a reason for unavailability of insulin in some areas of Nepal.
Despite general reluctance, it was interesting to note that participants who were actually using insulin as part of their regimen appeared satisfied with daily insulin usage. Physicians' advice and assurance significantly helped reduce fears associated with insulin and helped participants accept and integrate insulin into their everyday life. Moreover, availability of the insulin pen made insulin use more convenient.
Perceptions of alternative strategies for diabetes management
Most of the respondents, both in Nepal and in Australia, appeared willing to try anything that would reduce blood glucose level and had no side effects. The alternative strategies used for diabetes management varied from use of traditional home remedies (such as specific vegetables and spices) to herbs/herbal products, "Ayurvedic" medications, to finding other complementary and health care approaches (such as Ceragem therapy-a Korean therapy where patient is treated using an equipment that uses infrared light technology).
If I find anything that would help reduce diabetes, does not have any side effect, I would never avoid them. of long-term harm, and also that they could be ceased at any time without consequences.
Herbal product is natural. Medication, let's say, is something else. If anything will be okay with a natural process then why go to medications? I had that kind of thought.
(A017, 40Y/M) Anything bitter was considered better for diabetes; the bitterness was believed to combat the "sweetness" in blood. A few also felt that such (bitter) remedies helped to counteract the effect of negligent eating. Some of the examples of bitter provided were fenugreek powder/paste, bitter gourd and its juice, jasmine flowers, and soaked bitter herbs, such as Chirayata (Herb, Swertia chirata). Almost all participants shared that they had used at least one of these alternatives for a short or a long period, particularly the home remedies, and the use of bitter were popular.
Although actively exploring and trying herbs/herbal products and Ayurvedic medicines was common for participants residing in Nepal, the Nepalese in Australia reported they had limited access to such herbs and medicines, or they were expensive. They tended to use home remedies (along with their medications). For example, participants reported eating cinnamon and drinking water in which okra was soaked overnight. A few had their supplies of Ayurvedic medicines ordered from Nepal and herbal products ordered online from the United States.
A few participants in Nepal, however, held reservations about the safety of bitter products. They perceived that "bitter" would harm kidneys, or bring greater reduction in blood glucose resulting in hypoglycemia. A few others also perceived that Ayurvedic medications were not effective once the disease had progressed or once conventional medications were started. Overall, participants' desire and use of natural treatments were influenced by indigenous knowledge rather than a specific recommendation from a health care professional.
Perceived problems, concerns, and difficulties with antidiabetic medication Although expressed in good humor, the above quote is representative of how participants generally felt about their antidiabetic medications. The need to take medications each day made people sad. Chronic lifelong use and potential long-term adverse effects were commonly reported concerns. Except one participant who suspected that his fatty liver disease was a side effect of his antidiabetic medication, none of the others reported any incidences of side effects, or any concerns about experiencing side effects.
Although antidiabetic medications were considered to be expensive by some participants, and "not so" expensive by others, cost of medications was acknowledged as a concern, particularly by those living in Nepal. The necessity to take the medications for life added to the already existing economic burden patients faced in their life and impacted initiation of therapy. A notable observation was the concern expressed about the continuing financial impact of medication use, persisting with medications and the potential adverse effects of diabetes.
A few, mostly housewives and older participants in Nepal, who were financially dependent on their family members were not aware exactly how much was being paid for their medications. For participants with a permanent resident status interviewed in Australia, the cost of antidiabetic medications was not a serious concern, as they were entitled to pharmaceutical benefits offered by the Australian Government and therefore the cost of their medications was subsidized.
While recognizing that carrying medications with them was necessary to avoid missing medications, the need to take medications with them on different occasions, for example, during a social function, during travel, or while on holidays, was reported as a major difficulty of medication taking. Impact of missing medications was reported as a concern. Insulin usage also presented challenges for the participants in Nepal. These included the high cost, inconvenience in taking insulin when traveling, storage requirements, rotating the place of injection, and, in one case, finding a person who could inject the insulin. Insulin was reported as more expensive than OHAs and often out of stock in rural areas. Refrigeration requirements added further complexity to the problem of insulin transport.
Discussion
Our study revealed that participants' perceptions of diabetes treatment modalities were mostly similar among Nepalese participants living in Sydney and in Kathmandu. Overall, the participants had a strong reluctance toward taking conventional antidiabetic medications, including insulin, for diabetes management. Even though they believed in the effectiveness of the medications, the participants demonstrated a greater preference for utilizing "natural" methods (lifestyle modifications and natural medications) to manage their diabetes. When on medication, participants resisted any type of therapy escalation, including changing from OHAs to insulin.
"Considerable reluctance to take medicine and a preference to take as little as possible" have also been reported in other patients who suffer from chronic diseases. 20 Patients' perceptions toward their medications may be shaped and influenced by several factors, including the disease and the nature of treatment. 10 As diabetes is an incurable disease that progresses with time, chronic medication use becomes a key aspect of diabetes management. The concern that, once started, the medications could not be ceased and had to be continued for life was one of the major reasons for reluctance to using conventional medications for diabetes treatment and for continued concern about therapy observed in this study. Adverse effects from medications have been recognized as a significant factor that impacts how patients assess their medications. 21 Nepalese study participants' apprehension toward pharmacotherapy was not related to the "side effects" per se but to the anticipated long-term harm from medications. Participants preferred a more natural way of treatment. They perceived "natural" as "safe" and that natural medications, unlike conventional medications, could be discontinued without harm. Previous studies have also documented patients' dislike for prescribed medications and their preference for and use of natural remedies for diabetes. 22, 23 Besides the "natural is safe" myth, participants' inclination toward "natural/traditional medications" in this population can also be associated with the traditional healing culture of Nepal. Traditional healing methods such as Ayurvedic medicines and herbal remedies are inherent to Nepal and have been an integral part of health development in the country. 15 Although people have assimilated the new/ modern medicines/therapy, there is a juxtaposition of the modern with the traditional methods. Ironically, however, the use of natural remedies does not seem to be guided by "professional knowledge" but rather by "indigenous knowledge". "Traditional" methods in case of diabetes management appear to be used to escape the anticipated consequences from the "conventional" methods. In addition to the "self-guided" use of Ayurvedic medications, herbs, and home remedies, the fear/reluctance toward conventional medications has also made the respondents susceptible to any product and services claiming to lower blood glucose level. Participants appeared keen to try anything that might help and had no "side effect". While the right product/ service may be beneficial in such cases, this has exposed the people, particularly in Nepal, to the risk of unauthorized and unauthentic products/services. It is, therefore, important that the practice of natural therapy is made on the advice of professional experts, and their effects and interactions with the conventional medications are carefully contemplated. This study identified that the need to guide patients about the use and effectiveness of such natural medications and herbs in the treatment of diabetes is of prime importance in the Nepalese population.
Australian participants' faith in Nepalese traditional medicines demonstrated the deep-rooted historical and cultural beliefs in this group of participants. However, participants in Australia had limited access to traditional Nepalese medications/herbs. Thus, despite their preference and faith in natural medications, they appeared less focused on traditional medication use than the participants in Nepal. The participants in Australia, unlike those in Nepal, are therefore less vulnerable to the negative consequences (if any) of such natural medications/services.
Insulin was regarded as an inconvenience and most importantly the "ultimate" treatment option for diabetes, and participants were therefore more reluctant to use insulin. Insulin has been associated with chronicity of diabetes. 24 As insulin in most cases is started at the later stages of diabetes treatment, and often in the setting of the failure of adequate blood glucose control by OHAs, it is not surprising that participants connected insulin with uncontrolled blood glucose and/or deteriorating diabetes. Any type of therapy escalation process, for example, increase in doses of the OHAs, or addition of a new oral medication, signaled inability of blood glucose control with the existing measures and a step closer to insulin therapy. Hence, participants hesitated and sought ways to avoid any therapy escalation, particularly moving from OHAs to insulin. As diabetes is not typically related to physical discomfort and is generally symptomless, people may often find it hard to appreciate the need for therapy escalation and/ or insulin, if they are not aware that diabetes is a progressive disease. That people fail to understand the need for insulin and seek ways to control blood glucose level without insulin has been previously reported. 25, 26 It was interesting to note, however, that despite their trepidation toward conventional medications (both OHAs and insulin), participants ultimately commenced the prescribed conventional medications, based on the suggestions of their doctors. The balance between experiencing possible complications of diabetes if untreated with medications, lifelong need, and anticipated long-term harm from the medications was like being "between a rock and a hard place". Most participants, therefore, can be classified as "passive adopters" of medications. Despite their unwillingness, it was noteworthy observing that once started, the participants did not perceive it very difficult to adapt to antidiabetic medications, including insulin therapy. In addition to improved understanding gained from counseling by health care providers that facilitated acceptance of overall antidiabetic therapy, participants' actual experiences with insulin use and the introduction and availability of insulin pen have helped greatly in insulin acceptance and incorporation into a daily schedule.
Educating patients about diabetes, its impact, and significance of each treatment modality could help in reducing the concern about conventional pharmacotherapy. This may assist in facilitating acceptance of conventional pharmacotherapy. Furthermore, gauging and addressing these emotional and cognitive factors during care of a patient are essential to effectively address and improve diabetes management and medication taking.
Participants' interpretation of effectiveness of different treatment methods was based on their experiences. While most had faith in conventional medications, confusion prevailed in those who did not see the desired control, despite adhering to medications. Such experiences led the patients to question their own beliefs in medications and the significance of taking medications every day. Participants weighed the effect of nonpharmacological and pharmacological treatment modes based on experiences and made their own decisions about which was more effective and important for the control of blood glucose level. Understanding gained from such experience, combined with patients' preference for natural therapies (including lifestyle management) over conventional medications for diabetes control, could have an impact on patients' behavior involving different treatment modalities. The variance in patients' adherence to different approaches to diabetes management has been previously reported. 27 It is therefore important to gain a better understanding of how perceptions impact medicationtaking behavior.
Participants, particularly in Nepal, reported the high cost as the major concern with antidiabetic medications. Medications for chronic diseases such as diabetes can impose a huge financial burden to individuals. 5 High cost has also been identified as a barrier for medication adherence. 28, 29 Unlike health care in Australia, the health system in Nepal faces numerous challenges, including inadequate budget allocation for health, a lack of an insurance system, and poor infrastructure. 30 In Nepal, people are liable to bear the health care cost mostly by themselves. The need for lifelong consumption of medications can therefore be an economic burden. The anticipated financial impact could be speculated as a reason for reluctance to commence therapy, particularly in patients with low socioeconomic status. While in Australia, the medications were subsidized for permanent residents, and for them the high cost was not a major concern. Australian residents are entitled to Medicare services under which they receive free or subsidized medical and health services. 31 However, participants reported their struggle with finances while on a temporary visa, as they were not eligible for Medicare. Therefore, in Nepal it is recommended that health care service reforms be implemented. The provision of low-cost (if not free) health care and medication services might improve medication use and outcomes for chronic illnesses such as diabetes. A recent review looking at how different payment schemes affected medication adherence reported that not only the amount of money spent for medications but also the perceived financial burden of medications could influence adherence. 32 Thus, patients' concerns relating to the cost of medications need to be carefully gauged, and their possible impact on adherence assessed.
limitations of the study
There are some limitations to this study. First, the study was qualitative; therefore the findings are not generalizable, and are not intended to be generalizable. Second, in Nepal, participants were interviewed only in Kathmandu. Considering the cultural and ethnic diversity of Nepal, there can be substantial differences in perceptions and attitudes to treatment between participants coming from different regions of the country. In addition a large segment of Nepal is rural. The findings, therefore, may not be representative of the rural context. However, participants from different parts of the country were included and interviewed in Kathmandu. Finally, the interviews were conducted in Nepali language, and all the quotes presented in this paper are the translated versions, where the translator has retained as much of the cultural context as possible.
Conclusion
Overall perceptions of diabetes treatment were not very different between Nepalese participants in Australia and in Nepal. Despite variations in individual perceptions of the effectiveness of lifestyle treatment methods and therapeutic management, participants in general were more willing to adopt lifestyle modifications than to use medications for blood glucose control. The reported reluctance to use conventional medications and preference for natural methods of treatment were primarily due to perceptions that conventional medications, once started, "have to be taken for life", and that these medications have a long-term negative impact on the body.
Patients' preference for a natural means of diabetes management, and belief that "natural is safe", may drive some patients toward any kind of products/services claiming to be "natural" and "beneficial" for diabetes. This phenomenon could expose patients, particularly in Nepal, to the risk of unauthorized/unauthentic products and services and to the consequences of uncontrolled diabetes. Health care professionals involved in care of Nepalese T2D patients therefore need to be vigilant about patients' perceptions of pharmacotherapy and their preferred choices of treatment for diabetes as this could be a possible predictor of patients' behavior with prescribed treatment.
Increased patient awareness and understanding of the importance of pharmacotherapy for diabetes management are vital to achieve the desired health outcomes with their treatment. It is important to guide Nepalese patients on the effectiveness and suitability of "natural" and alternative methods for diabetes treatment. Addressing existing individual and social (mis)conceptions about diabetes and diabetes treatment methods is key in the Nepalese population.
